Background: Ventral hernia is one of the most common abdominal wall hernias. Several procedures have been used for hernia repair. During the last few decades, the open surgical approach has been the standard technique for hernia repair. During the past 10 years, laparoscopic repair of ventral hernia has become increasingly established in clinical practice and aimed to be an acceptable and successful technique. There are many techniques used in laparoscopic ventral hernia repair and the most commonly used is fixation of mesh without closing the defect or closing the defect before fixation of mesh. Aim of the Study: The aim of this study is to compare outcomes and results of closure versus non-closure of ventral hernia defect during laparoscopic ventral hernia repair in tow center and report our experience in laparoscopic ventral hernia repair. Patients and Methods: This is comparative prospective study between laparoscopic ventral hernia repair without closure of the defect and with closure of the defect before fixation of the mesh. 60 patients were divided into 2 groups: Group 1 treated with laparoscopic ventral hernia repair without defect closure and group 2 treated with laparoscopic ventral hernia repair with hernia defect closure, and we followed up the patients in both groups for operative outcomes and post-operative complications, hospital stay, recurrences, patients' satisfactions. Results: Operative time was longer in group 2-closure group than in group 1-non-closure group. Post operative seroma is 65% in group 1 and 16% in group 2. Recurrence occurs in one patient [3.33%] in group 2 versus 4 patients [13.33%] in group 1. Conclusion: Laparoscopic ventral hernia repair is safe and feasible, although laparoscopic ventral hernia repair without closure of the defect is easy with less operative time and does not need extra-experience in intra-corporeal suturing 
Introduction
Ventral hernia is a most common type of abdominal wall hernias and it is considered one of the most common problems that face the general surgeons, with overall incidence between 2% and 13% [1] [2] [3] [4] . It occurs either as a complication of previous surgery or occurs naturally without previous operation [1] [2].
Ventral hernia includes all the hernias occurring through the anterior abdominal wall except groin hernias. It includes many types as incisional, para-umbilical, umbilical, parastomal, epigastric & spigelian [3] [4] .
There are numerous risk factors for increasing rates of ventral hernia as general condition of patients [age, sex, generalized wasting, malignant disease, anemia, jaundice, diabetes mellitus, chronic liver failure, ascites, chronic renal failure, prolonged steroid therapy, immunosuppressive therapy and alcoholism] [5] .
Also malnutrition, obesity, smoking and collagen disease are playing an important role in incidence of ventral hernia [6] [7] . Also there are many factors related to surgical technique as types of incision; for examples midline vertical incisions have a tendency to burst, which is higher than those, which are transverse [8] and type of closure can play a role as predisposing factor for ventral hernia incidence; layered closures may be followed by higher incidence of post operative hernias than wounds closed by single layer [mass closure technique].
Other important factors are suture material and suturing technique, postoperative complications as seroma and wound infection [8] [9] .
There are many investigations of ventral hernia as abdominal US, which is a helpful diagnostic tool, especially in small or barely palpable hernias, or in obese patients, has many advantages as it is non-invasive, time and cost-saving, readily repeatable, and practically risk-free, also abdominal us helpful in detection of location and size of ventral hernia, and allows the determination of hernia con- putting excessive strain on the surrounding tissue and also has high recurrence rate. Later on, a synthetic mesh as prolene mesh were used to provide better results and decrease complication and recurrence rates, however many methods were used to apply the mesh on the defect either onlay, sublay, inlay orpro-peritoneal approaches but still has disadvantages of recurrence which is low but still present, associated morbidity, wound complications and low patients' satisfaction [11] .
During the past 10 years, laparoscopic repair of ventral hernia has become increasingly established in clinical practice [12] , and aimed to be an acceptable and successful technique [13] . Laparoscopic hernia repair has many advantages as it can be done with relatively small incisions, repairing the hernia and placing the mesh with minimal injury to the surface of the abdomen, detection of occult hernia defects which are common in ventral hernia. The inspection during laparoscopy takes advantage of detecting occult hernia defects precisely, which result in an excellent outcome of laparoscopic ventral hernia repair [14] .
Although laparoscopic ventral hernia repair has decreased complications compared to open techniques, it also has additional complications as port site hernia, intestinal and vessels injury. Recently single port access technique is applied to decrease these complications in spite of two port repair technique. There are many methods used in laparoscopic ventral hernia repair as IPOM [intra-peritoneal only mesh] just reduction the contents and tacks the mesh to abdominal wall without closure of the defect or closing the defect before application of mesh [13] .
The aim of this study is to compare outcomes and results of closure versus non-closure of ventral hernia defect during laparoscopic ventral hernia repair.
Patients and Methods
This prospective randomized study had been conducted in Qena university hos- 
Results
60 patients with ventral abdominal hernia were included in this study between nutes with a mean time 110 minutes. As regarding the blood loss, there is no significant difference in blood loss in both groups.
As regarding intra-operative complications, iatrogenic injury of the small intestine was occurred accidentally in one patient during dissection and was repaired by simple stitches in group 2 and small intestinal serosal tear in one patient in group 1, and serosa was approximated by 3/0 vicryl suture but these accidents hadn't any relation with types of closure and procedure was completed laparoscopically. Post-operative hospital stay ranged from 24 -72 hours with a mean of 40 hours; only one patient had been stayed in hospital for 4 days due to iatrogenic small intestinal injury. Most of patients discharged after 2 days and oral feeding started after 6 hours post operative for most of patients with early mobilization just after being fully conscious and return to their daily activities within 2 days and return to work after one week [within 10 Wound infection had occurred in one patient in both groups [6.6%] ( Table 2 ).
Discussions
Ventral In the last decades, laparoscopy has made significant strides and has become the gold standard procedure in many surgical fields. Laparoscopic ventral hernia repair was started early at the beginning of the 1990 and was described on firsts by Leblanc in 1993 for all types of hernia [5] [17] . From this time, laparoscopic ventral hernia repair was controversial, because various studies reported an early recurrence rate as high as 25% [18] . But now, after decades of experience in [19] . Now, it has become a standard approach to repair many types of ventral and incisional hernias [19] . It has been shown to be superior to open hernia repair, with generally fewer complications and recurrences [20] . It is minimally invasive repair even more so appropriate in the morbidly obese patients [21] , and it is more beneficial in patient with a minimum defect of 3 cm, additionally, closing the defect primarily has been advocated. However, primary fascial closure during laparoscopic hernia repair has not been proven to decrease complications when compared with bridged techniques [22] [23].
There are many techniques for laparoscopic hernia repair as IPOM just fixation of mesh after reduction of content without closing the defect of hernia or closing the defect either extracorporeal or intra-corporeal or using END-STITCH suturing device. In study by, Franklin et al. [24] published in 2004, they reported their 11 years experience with laparoscopic ventral hernia repair and their technique included primary closure of the defect before mesh placement. And he reported that closure of defect had many benefits including lower recurrence rate [2.9%] and fewer complications, a lower wound and mesh infection rate [10 .1%] at a mean follow-up of 47.1 months. Since then, different defect closure techniques have been described, and all have advantages and disadvantages [24] .
Laparoscopic ventral hernia repair technique without defect closure has many advantages as it is simple easy to learn, not need extra-experience in laparoscopic intra-corporal suturing, time saving, but also have many disadvantages were reported as bulging phenomenon as the mesh bulges through the defect. Also there is another disadvantage in which mesh can becomes in contact with the skin which may result in fistula formation beside high recurrence rats especially in larger defect. Conversely, there are many advantages and benefits with closing the defect of ventral hernia, as it is approved that by closing the defect, the repair is stronger and more reliable, also it has been suggested that by approximating the fascial edges, a more physiologic restoration of abdominal wall function is achieved. When the defect is closed, the mesh is never in contact with the skin because the abdominal wall muscle and fascia provide a physical barrier. This may also help prevent mesh erosion of the skin and subsequent infections [25] [26], but also primary closure of the hernial defect is, technically complex, as shown by previous experience [27] [28] [29] .
As regard recurrences after laparoscopic ventral hernia repair are variables in many studies but generally are range from 4.2% to 16.7% and some authors reported lower recurrence rates with defect closure from 0% to 2.9%. In this study, 30 patients with a laparoscopic ventral hernia defect closure of the defect with mesh fixation, only in one patient had recurrent during a mean follow-up of 12 months [this low recurrence rate may also attributed to selection criteria of cases Open Access Library Journal as we select small and medium sized and denovo ventral hernias] but in the non-defect closure group, we found that the recurrence rates were higher [in 4 patients with percentage was 13.33%]. In study by Roberto Rea et al. on 43 patients, only 2 patients had recurrences and just small defect by ultra-sonography [30] .
Some authors have also thought that closing the defect with percutaneous sutures were associated with abdominal discomfort [up to 6 months after surgery], pain and neuralgia but this may be due to fixation techniques, whether tacks, sutures or a combination other than closing the defect.
The method of mesh fixation is important as it is found in a meta-analysis study that when tackers are used alone, the operative time was shorter with less postoperative pain. In our study we used a both of tacks and sutures. Four corners of the mesh were secured with trans-fascial sutures and then tacks were applied.
Regarding seroma formation, there are a significant difference between two groups as it was in group 1 without defect closure which more higher than that in group 2 with defect closure [65.67% vs 16 .16%] and this may due to that fluid collecting in the sac was difficult to drain back into the peritoneal cavity and this result was similar to result that reported by Franklin et al. [24] , who reported rates of 15% -20% for seroma formation in defect closure.
As regarding operative time, it was ranged from 50 -90 minutes with median 75 minutes in group 1 and was ranged from 80 -130 in group 2 with median 110 minutes and the operative time was prolonged when using trans-fascial or intra-corporeal suturing.
Our results that were obtained from this study demonstrate that the laparoscopic ventral hernia repair with defect closure is safe and feasible with lower recurrence rates and low seroma rates and fewer wound complication. Also operative time to somewhat may be prolonged but with time and with more experience it will be shorter.
In general we can concluded that the use of laparoscopic techniques for hernia repair with defect closure has lower recurrence, infection, seroma rates and decreased the length of hospital stay, however laparoscopy application is limited by the procedures that are amenable to its adaptation and the outcomes. Many hernia repairs cannot be undertaken laparoscopically because of extensive adhesions, large hernia defects, and the level of contamination. Size of the hernia defect plays a main role in the technique that we will use. For examples small defect closure may not be needed unless a single defect is large [3 cm wide] . Closure of a larger wide defect can be challenging. The largest defect reported being closed was 12 cm wide. Although there is no accepted way to evaluate abdominal compliance and elasticity in the clinical setting; easily distendable abdominal walls are more amenable to primary fascial closure [26] .
Conclusion
Laparoscopic ventral hernia repair is safe and feasible, although laparoscopic Open Access Library Journal ventral hernia repair without closure of the defect is easy with less operative time and does not need extra-experience in intra-corporeal suturing but its benefit was in smaller defect [<3 cm] and larger defect need a laparoscopic ventral hernia repair with defect closure as it provides durable repair with low recurrence rates, lower seroma, lower wound infection with good cosmetic result, with good patients satisfactions, but still there is a slightly higher incidence of seroma formation in both groups and especially in non-closure group and this needs more studies or modification of these techniques to reduce seroma and bulge phenomenon. Also, the short follow-up period and to somewhat a small number of patients included in this study do not allow for a safe conclusions regarding long-term results and recurrences rates so we expect similar or better results with our techniques in larger studies.
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